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CRITICAL [TEMS LIST PAGE 1 L
F20D-A)- 07 73 PREPAREG z SSME RELIABIL|ITH
F200-B4 8Y APPROVED .
EMERGENCY SHUTDCWY SDLENOID CONTROL 9} OATE TRTE
RE 1493 M3 REVISION/CHANGE @ -dB1/D
CONTROLLER/F 200 10t 113 EFFELTIVITY "
FAILLRE 70 PROVIDE NDLDING CURNENT T0 MAIMTAIN SOLEMGID EWERGIZED 12) WAZAAD BEFERENCE  : SEE LISTINGS BELGM

13) e & :m&‘b.ﬂi-bassf
FAJLURE DESCRIPTIONZEFFECT i ERITICALITY i

FAILURE TO MALNTALK BOTH COILS EMERGIIED RESULTS 1N TNE OPENING OF THE ENERGENCY SHUTOOWM CON?EQL WALVE MWD PHELMATIC T

FRESSUAE AFPLIEC TO ALL VALVES. |F HYDRAULIC COCKDP MCOE 15 ENTERED WITN PHELMATIC FRESSURE APPLIED, PREUMATIC ENGIME HAZIAD REF: ME-G4H
SHUTDOUM WILL NESULT. MISSION ASDRT. {SEE OPERATIOMAL BE. )

REDUNDAMCT SCREENS: CONTROLLER SYSTEM: LIKE REDUNBANCY

A:  FPASS5. REDIMDANT HARDWMRE TTEM: ARE CAPADLE oF CHECKOUT DUAING WOCRMAL GROUWD TURNARCULT |
8: PASS. LOSS OF A REDUNGANT NARDWARE ITEM % DEVECTAZLE DURING FLIGHT, | |
C: PASE. U053 OF REOLWDAAT WAROMARE 1TEMS CTULD BOT RESIAT FROM A SIHGLE CHEDIHLE EVENT. . ]
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SOLENOID WALVE DREYER OR FALSE COMMAND FROCESSED T THE DREVER (1%

A .

ALL CALSES:

[DUAL REDUNDAMT COIL DRIVERS MRE PRONIDED FOR EACH SOLEKDID YALWE [13. A FAILUNE IN QTN -COMTHOLLER CHAWMELS ¢NULTIPLE
FAILUAEY, RLSULTTHG [W LOSS OF HOLDING CLRREKT TO A SOLEMQID CCIL, RESULTS IN PHELMATIC SHUTDOWN [(OPENING OF EMSD
CONTAOL YALVE, FREUWMATIC PRESSURE HEIWNG APPLIED TO ALL WALWES AND RESULTAUT UALVE CLOSURE} [F THE MODE 15 NYDRAULIC
|LOCWAR £2). THE CONFNOLLER EWITH SOFYWUAREY IS CONFIGUNED TO DETECT AND HESPOND PROPERLY TO OUT OF CUALIFICATION LiMIT
|FRILURES, IMPLEMENT THE APPROPRIATE REDUMDANCY MAWAGENENT RESPOWSE, mND COMMAND & SAFE ENGINE STATE WHEM COUTROULLER
|REDUMDANCY 15 LOST {2). HOMEVER, THE CONTROLLER (WITH SDFTWARE] IS NOT CARABLE OF DETECTING OR RESPONDING TQ A& FAILLRE
WHICE RESULYS [N THE LIMITS BEING MONITOMED FAILINE WITHIN EWGINE REALIME LINITS OF WITHIN NORMAL ENGINE OPERAT ING
COMD TIONS (2).

ELECTRICAL, MECHAMICAL, AMD ELECTROMECNANICAL PARTS FOR THE CIRCUITS INVOLVED IN THIS FUNCTION HAYE BEEM SELECTED FROM
THE CLASE § DR EQUIVALENT APFADVED PARTS SELECTION LIST (1), QUALITY ASSURAMCE AMD SCREEN MG NEQUIREMEMTS FOR HIGH
RELIAGILITY WMICROCIROMTE {2), AND TME SPECIFLCATION COMTROL DRAUINC FOR MICROCIRCULTS, MOUOLETHIC STLICOM, AKB
TRANSISTOR-TRANSISTOR 1OGIC (TTL) FAMILY OF DEVICES (3). PAIDR TD IMSTALLATION OH THE CARB ASSEMBLEES, COMPONENTS ARE
SUBJECIED TO A EURE-IN PERICD WHERE PARIS ARE EXERCISED A7 TEMPERATURES IN EKCESS DF NGRMAL CONTROLLER OPERATIME
ENVINOMMENT, BUF LESS THAN COMPOMENT MAXIMIM SPECEFIED OPCRAYING EWYIRONMEMT, TO SCREEN FOR [NFANT MORTALITY (§). [N
APRDITION TQ THESE REQUMAEWEMTS, ALL DOWPOMENTS ARE DERATED FROW THE MAXIMUM RATEME AT GPERATIHG EXTREMES ¢5).
CLEANLIMESS AND ALL PROCESSES LSED CLRING MANUFACTUNE ARE CIONMTROLLED 8% SPECIFICATION REGUIREMEMTS (5%,

THE COMTROLLER DESIGM MEETS ALL CET FAIL-OFERATE/FATLSAFE REOUIREMENTS FOR THLS FALLLRE MODE {1)]. RECUMOANT COMTROLLER
|CHAMREL FUKCTIONS RRE PHYSICALLY SEPARATER: WITHIN THE COMTROLLER WOUSIME {2). CIRCUITS ANE DESLGMED TO FREVENT

" |BEIDGIMG (2}, ALL EEE PARTS ARE REQUIRED TO HAVE COMFDRHAL COATING, AMO INTERKAL WTRING IS5 JNSULAIED TO PREVENT HORT

|CIFCUITS ENOM COMDUCTGYE COMTAMIMATION [5). ALL ELECTRICAL CXMPOMENTS ARE CONTAIMED WITHIN THE CASE STRUCTURE WNLCH 15

A
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|PRESSUR] ZED WITH A POSETIVE PRESSURE IMERT GAS SAOKFILL TO PREVEWT CONTAMIMATION (21. WHERE APFLICAELE, ELECTROMAGHETIC {¢5)

|INTEAFERENCE SHIELGING L& PROVIDED AND: CIACUIT IHTERCONMECTS USE MWISTED PAFA WIRMNG {23, ALL CIRCUIT CARDS ARE CEYED
|70 THEIR RESPECTIVE COMMECTION LDCAVIONS TO PRECLLDE 1MPRDPER INSTALLATION [2). RAMP [LAMPS MRE UTILIZED TO PRECLUDE
|[¥IBRATIIN THDUCED CARD FAILLMES {2). DESIGM OF CIRCUIT CAEDS ANMD DETERMLNATION OF COPPER PATH TRACE SPACING, HENGET,
| WIDTH 15 CONSROLLED 8Y SPECIFICATION {2). CACH UNIT (FRODUCTLON AND RECYCLE] [$ NEGLILRED TO PASS A FURCYIOMAL
JACLCERTANCE TEST UMDER ERVIROWMERTAL CONDITIOWS UEYOHO THOGE SEEM DUNING NORMAL FIELD OPERATION WiTHOUT DEGAADATION OF
|WARDWARE 11FE ENPECTAMCY {2). & MORST CASE CIRCULT AWALYS[S WAS PENFORMED TO VERIFY NOMIMAL OPERATION AT SPECIFLCATEON
JLIMETS (43, AN ANALYSIS WAS PERFORMED BY KOWETWELL TO ASSURE KO SINGLE FDINT COMPONEMT FAILURES ARE [MHERENT 1D THE
|CONTADLLER DESIGN (53,
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April ¥, .. CRITICAL ITENS LIST FAGE 3
ICIL ITEM;  FZDO-BJ-0Z| ' DESIGM | SOCLMENT REF. |
BEZIGN QUALTFICATION TESTING OF THE COMYMOLLER ASSEMBLY WAS BEEM PERFORMEDL INCLUDIMG: FAULT INSEATIOW TESTENE 1y, [t TRALDTRZA2 q
ASSEMELY THERMAL CYLLING {2}, CASE AMD ASSEMALY WINRATIOW TESTIMG £33, ELECTWOMAGNETIC |NTERFERENCE AMD SUSCEPTIRIL[IY TRILDO0Z0Z
| ITESTING ¢4}, ACOUSTICAL RO1SE TESTIMG [5), CASE ULTIMATE PRESSURE TESTING (&), AMD ASSEMALY BREM OPEM 1HSPECTION (7%, LLE LT
| TRELOAAZ5D
(2) 15080203
| - 34080207
| 03y TA34080204
| TAIL0B205
TRILLRZ 04
TRMDBTLYY
(4} TRMCOSIZ0M
| ¢5F TA3L0B0Z10 |
(6Y TAILDHON
(7y TRIGOTHOZZ
|
IciL 1TEW; F2oi-BJ-02 | INSPECTIDN AND TEST
mmt et mm s mmm s e m s et s mm— e mm e m s mC - C R T T T AR I FE T T TR T NI I AW I N I E EEES I E NN IR A EE A REh e mh A R - mm e m e e T T TR EEFTEE I EEE EEE RN NN RN M N RN NAEE N AR e e o = o m Y R EE ST AT
| eORS1RLE CAUSES | BIGWEFICANT CHARACTERIETICE | IRSPECT I {5/ TEST 5D Ig GOCLMENT REF.
B e e R L L L L e
IALL CAUSES; RE14VS - COMTAOLLER : RE1:9%
| .
l.' ASEEMALY [NTEGRITY CLEANL INESS NEDUIREMENTS ARE WERLFIED PER SPECIFICATION QUEING HIIIJFAE'II.IH!G oF THE RC1453
| COMTROLLER ASSEWALY.
!
| ENVIRONMENT COMTROLS { FEMPERATURE, HUMIDITY) ARE ENFORCEN FLRING ASSEMALY MNP TESTINE FER J0SHGEFTMMI
| SPECIFICATION REOUTREMENTS. :
1O FREVEAT COMPONEN? DAMAGE, STATIC ELECTAICAL DISCKARGE POTENTIAL 13 CONTROLLED DLRING  |OSHGESTTAY
ot MANUFACTURING PER SPECIFICATION REQUIREMENTS.
L]
E; MATER IAL TWTEGH1TT MATERIAL PNTEGRITY ES WERTFIED PER SPECIFICATION REOUIREMENTS. RC1LHE
Ta]
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POSE|BLE CAUSES | SIGNIFICRNT CHARACTERLSTICS |

IMTEGRITY OF FLECTRONICS

WELD IMTEGRITY
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IMSFECTIDH AN TEST
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INSFECT ION(S )} TESTLS)
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|PROTECT IVE FIMISHES AMO MATERIAL SELECTION TO PREVENT DETRIMENTAL £FFECTE FROM
[EXVIRCNMENTAL EXPOSURE, STRESS CORROSION, AMD ELECTRDLYTIC CORADSIOM ARE VERIFIED PES

!
j-

SPECIFICAT [CM REDUIREMENTS,

FLAMMABILLTY REOOIREMENTS ARE YERTFIED PEN SFECIFICATION NEDUIREMEMTE,

COMSTRUCT IOM OF PRENTED CIRQUIT BOMRDS.

THSTALLATION OF TENMINALS.

PLASTICS AND ELASTOMERS FOR ELECTROMIC ENCAPSULRTEON,
SOLDERED ELECTNICAL COMNECT IONS.

PDST-SDLDERIMG THSPECTION FREE OF SPLATTER AND LOMTAM|HATOMW.

* ELECTRICAL BONDIHG.

CONFOMENT LEAD AND [NTERCCMMECTION MATERIAL SELECTION.
FNEE OF CONTAMIMATION AFTER CIMFORMAL COATING,

|ALL WELDS ARE VERIFIED 'O DRAWING AMD SPECLFICATION REOUIREMEMTS.

THE FOLLOVING TESTS ARE PERFOAMED AT THE CARD/COMPONENT LEVEL DURING MANUFACTURING:

FARTICAL [MPACT WOLSE DETECTIOM CFINO} TEST OM HYBEID MICROCIRCULTS AMD CAVITY TYPE
DEVICES.

LATRASONIC S0AN TEST FOR DELAMINATION CERANIE OWN CAPACITORS (CKROS AND CEROS).
BURK-TH FERIOZ FOR ELECTRICAL PARIS. '
INSULATION RESISTANCE AND COM7TINUITY TEST.

PIELECTAIGC WITHETAMDIMG WDLTAGE. -

FUNETIOWAL TEST.

X-8AY OF COMTAOLLER INTENWAL CABLES AND WIRES.
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TAE FOLLOWENG PROCESSES ANE VERIEIED PER SPECIFICATICM DUAIMG MANUFACTURING DF THE CARD | -
ARSEMBLIES:
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horil 1%, A CHITICAL ITEMS LI1ST PAGE § .
. .
[CIL 1TEM: F200-84-02 | INSPECTION AND TEST T
-----—----.--------.-----¢.---..---.aa-a___---.-..--.-..-u._____-......‘__________-.-..._.__________-.-.-..--;__.....____..._,...._._.._.....____,.,._.,...____,__________‘_______________‘_______'
| POSSIBLE CAUSES | SIGMIFICANT CHARACTERISTICS | INSPECTIONE S1/TESY (S} | DOCUMERT REE. - |
_________,....._______',.,_..................____,....-...-...-.__f..-.--.-4---—--.-..--.-.u-----..------u—--.-.---_._--..------a_—---—--—-----—--—--1--------+------.--—-.--d__.... ———ne .
| | THE FOLLOWING IMSPECTICMS ARE PERFORMED OM TNE CLMPLETED ASSEMBLT PRIOR TO FENAL CLOSURE : i
I I
| | * INTERMAL AuD EXTERWAL CLEANL INESE. RL149S
| | - CARD DIMENSLONS ARE YERIFIFE AT CARD ASSEMGLY. |osSHEBRTTAY
| | - CHASSIS CAYITY [WSPECFION FOR COMTAMINATION. RC14Y3
| - ELECTRICAL IWTERFACE COMMECTORS. : RCTAO3
| = CARD INSTALLATION AND EONFICUNATION ADIT, | rSHGERTIAY |
| - COMFORMAL DONTING OF EEE PARTS. BSM03928 I
f
ACCEPTAMCE TESTS THE FOLLCMIME TESTS ARE PERFCRMED NY HOMEYHELL DURING ACCEPIANCE TESTING;
i
= MERMETIC SEAL AND PRAESSUR[ZRTION PORT LEAK TEST. AC149]
© FUMCTEOMAL TEST ITHCLUEING: : RC145%
M - DUTPUT [MTERFACE, B4R
1 * CHECKOUT, AC1473
™ - OPERATION, RC1493
- - COWTROLLER CHECKDUT. . RE1403
= HIGH TEMPERATURE OPERATION. RC1493
- LOU TEMPERATURE OPERATION. RC14FY
- VIBRATION TESTEING. HT14R3
- FINAL FUMCTIONRL. TEST. RC14D3
. HOF FIRE ACCEFTANCE TESTING  |CONTROLLEN OPERATION [S VERIFLED TWRDUGH EWGENE HWOT FIRE ACCEPTANCE TESTING, ELOGS41
{GREEM RUN)
{
NERMETIC SEAL IWFEGRITY INTENRAL PRESSURE S MOMITCRED OURING CONTROLLER OFERATION. : |OHMRSE W6 1ANG. 040
FLIGHT FLOW TE4TINE THE FOLLUWEMG TESTS MRE PENFORNED DUAING FLIGHT FLOM YEWICLE PROCESSING-AKD AFTER AKY
[MAINTENANCE OR REPLAZEMENT ; |
| - CONTEOLLEN CHECKOUT, - |oWRSE viiano.015
- PHEUMATIC CHECKDUT, |oMRED vaiazo, D28
- FLIGHY READINESS TESY, |MRSD VEiAsg DAB-A
| - BELF-TE&T. CP4 610008
| {
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|CEL 1TEM: F200-BJ-02 | INSPECTTON AND TEST
..................... 4.-----.a--.------,--.--..-_..____-..-....-...--._.__.---------..----_._—-----"-..-.____,.......‘...;_________.,.“....__.__,......._______.,_____L____“___
POSSIELE CAUSES | SIGHIFICANI CHARALIERISTICS | IHSPECTIOM(S)ATEET {42 | DOCLMEMT REF.
_________,,,.......-_4--__.____.,..-..---.--aa-----,,‘...---___---—----—1-----r------------'v-----_-—--,--...-___.---—..---------u-----—----1--.4---—-—----.___....___h
|PRE-FLIGHT coECKOUT ITHE FOLLOWING TESTS AAE PERFORMED QURING LAUMCN COUNTDOWN (LAST TEST): |
I | |
| § - PRE-CRY] LOADING CHECKOUT LKCLUBMIMG CONTROLLER AMD PHELMATICS CHECKOUT. |oWesD SFAC. 215
| | - SELF-TEST. |cPébéroons
| I : |
FAILURE HISTOAYT: COMPREMENSIVE FAFLURE NISTCRY OATA 1S WAINTAIMED IN TNE FROBLEM NEFORTING DATARASE (PRAMS/FRACA),
KEFEWEMLE: MASA LETTER SAZ1/BO/3508 AND ROCKETDYNE LETTER ZBRCOIFAL.

__________________________________________________________________________________________________________________________
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OPERATIONAL USE: FAILURE WIDE CAN #E DETECTIED IW REALTIME BY THE FLEGHT COMYRDL TEAM WUMO WILL EVALGWATE EFFECTS UPDN YEHICLE PERFORMANCE AND AGCRT CAPAEILITY. EBASED
Od THLS EVALUATION THE APPROFRIATE ANORT MODE DR SYSTEM COMFIGURATION WLLL BE SELECTED. FAILUAE DETECTION CUES AND ASSCCIATED J5ME PERTORMAMCE DATA
HAVE HEENW CODRPINATED BEVWEEN THE EMGINEERING ANO FLIGA? OPERATIORS DRGAN ITATLOMS WITH THE RESPONSES QOCUMENTED [N MISSION FLLONT MLLES.
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